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ABSTRACT 



PROBLEM TO BE SOLVED: To provide a polymer solid electrolyte, having superior high 
membrane strength, low temperature ion conductivity, good processibility, high 
temperature properties, and high electric current properties by the user of a highly ion 
conductive polymer solid electrolyte, consisting of a polymer compound having a poly or 
oligo-ether/carbonate group and a specified urethane acrylate group and an electrolytic 
salt for forming a thin film. 

SOLUTION: This polymer solid electrolyte basically contains a polymer compound as a 
main constituent component and an electrolytic salt. The polymer solid electrolyte may 
further comprise an organic solvent and an inorganic oxide. The polymer compound is 
non-electron conductive and can absorb or retain various types 5 organic polar solvents 
and comprises a cross-linking and/or side chain group, having a formula with a poly or 
oligo-ether/carbonate structure. In the formula, R 1 represents a chain with 
1-1 0C carbons branched, and/or cyclic divalent group which may contain hetero atoms, 
(m) for an integer of either 1 or 2, and (n) for an integer from 2 to 1 000. 
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£>££f£*>U xt404rt:{41~ 1 OOttRTfc*. fl 
U BI^^4'fc**#fc , fr-&R*. R3&tXx«4. -ett 
miH-T'ti^LP^roT fciv*. ] 

< k tHB^ai//4fc«ase3ieB«^ttfl:^ft (ja 
Ts **c r j ks&-r.. ) st^tiikc 

*->xm>ti&it-&mtf-»* ( b > fWEHR* 

( 1 ) T*^$tL-l.* , U47t(4*U^-^-hSk5r 

mft=ftt-&®. * * ^14. ( c ) m^eniKaifiiwE 
— ( i ) ■vftzti&tf\)&m&t})zf$—tf*<—h 
»tr*r*ii«ar< k t-a^ft^oa-^ckuriBHR 

3U 2 ) T*S*L4*«ttinHlt*^-*^i< k t- 
S^-^BjoM-^ftc k fliv ^ <! k 4 . 

[0035] Huifi ( a ) s Mfc&}&m-&&ik&m 

k LTt4. «iOf JaT^HR* ( 3 ) "CSS§*t4<fl:£fl| 

[flS33] 

m CO} n (R 1 0)„ 1 R 4 (3) 
O 



[*+ , R 4 f4l£#g& 1-20 4H««3tV/* 
[0036] HRaSi ( 1 ) T'^$ix4Sk-^ ( 2 ) 



[<ffc3 4] 



CH 2 =C(R 2 )C[OR 3 ] x NCO 
O 



CH 2 =C(R 2 )C[OR 3 ] )( NCO 
O 



15$ £ k Hi 0 «S tc» 4 i k S . 

[0037] mwrnxmh lt. -flbs; < 2 > -e^$*i 
(OT. a isk«&ie-f6. ) ityr^/wfjifc 

1 : 1 <V^J\sitX'%.&Z-£Z> Z k IZ£ *)®mizn& Z k 

[0038] 
[^3 5] 

HOtCR^^COnR 5 

II 

o 

H 

I 



CH 2 =C(R 2 )C[OR 3 ] x NCO<(R 1 0) m CO} n R 5 

00 o 



jW. R5(4K^^1~1 0<0#«|^5r*i5t. Ri. m. n. RK R 3 S.tX x(4MIEk |B| ti£lfc£*Mr*\ 
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[0 0 39] ttz. ( 2) T^Ztlh'gim*:- 

^•t&ik&M*. mm. MiiM^Aiit^ [0040] 

'J ifcfcWJ h iS*-)Vb ZlXFcoj: 5(: [-ft 3 6 ] 

2 : 1 <7i^lVVcX'Rfc-£-£h i k t,z£ bit 

2CH 2 =C(R 2 )C[OR 3 ] X NCO + HO{(R 1 0) m CO> n (R 1 0) m H 
° H O H 

^CH 2 =C(R 2 )C[OR 3 ] x NC0{(R 1 0) m C0> n (R 1 O) m CN[R 3 0] x CC(R 2 )=CH 2 

o o o o o 



*t>. RK nu n. RK RSRX/xlimikmtmm 
[0041] ( 2 ) z^ztih'&mmzE.^ 

ftX'KfctthZ. biz X 

[0042] zzx—wsz ( 2 ) T^ztiz-gmmz 1 

ffi->T. HR* (2) 
ft* WSgS* 2 oJiLh^-r S fi£ttft^!|tjk**£ L . 
as»S*4j&». -«3* (2) T*S*l4fciBB&2oJ3l 

(2) X'vkZti&'gtmcDmt. 3oJSLh*»J:»)»4L 

[0043] sfcfcflirie-H&se ( 2 > -cwsnss^w 

[0044] *»W0W4HFffl«sW»K««j«jac^fc L 

t*?4 u*amt£*tt. mmi&itismvy-mm. 

*jt \> . &>h\ ^tmm^^&tovyyti: < 
th-mt &<r>mmte&to t <mm^rcs> ^xhx 

[0045] mim^mt^mt^m^m^m^m^ 

y )vmx T? y )vm n - -f^vmn T9 

?y;UT$h\ N, N-^f-;UT^y;UT$h\ N, 



V. a- 3>.^-)VX^-Wm<r>X^\yVM\L^. N-b* 

x/|/r$ KSWfc^Hiu xf-^t*-/wx— f;Mfcor/Mf- 
/I^b*— ;wx-x;W*^{f -5 -I k tfX'% h . 
[0046] i*L4>^)+"C. *?4L<fi T^U 

;Hxxf/k ^i^y r^yu-K 4^ti 
l/^U^)7^'JI/-K 

wt-s (^^) r^y^ngxxx^fflv^tis. -a 
owu&xmiznzL^. 

[0047] KflS ( B ) titi»»fft^tti, M£ 
tf, (b-l)BUie-«i^ (2) T'^^ilSfi^ttWtga* 

**-*^< t-a^^sk (b-2)ai^fflwia 
t^B-rsni^kBofe-HR^ ( 1 ) x'vkzti&xvs 

-2)nm&&mmkw&r& , BW&omb vxit. b* 

^ft(b-l) k (b-2) bOfrmii. ft^(b-l) iZisttlZ 

im&^mmmemw&sb (b-2) k <orie(= <t 

i^T'tJ:i\ mflE (C ) k tTi^^J: oiz. 

*9ffi?m^&&frM&wi&* Buia-«^ ( 1 ) 
stt^^y ifcttsr y d-x-x^/^-^- bffimz 

k t-«Oft-^H3^fi^k-®^ ( 2 ) 
•C^$^6fi^ifff9BSS^S^< k t>-S^)ft^ 

H*«W«fc:fflv^S4h^fl:^ftk LTti. miie*^14 

ammis&fc^z&niicfcttb-thitknitfab. m 
(D^^it^m b <r>m.^X'h otiiu. 8£"*-*flfi 
tfoa^ft-^jk LT(4. mar. df'jxf^mt 
.-Kyrobu-y^f^ h. jKur^yoxhu 

*y.x*?y/p (*fe»ir^y^> Kxxx;Ma. 
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[00483 fWEHtt* ( 1 ) X^tlhW) *fc«3f 
U h££^*fc^i*ft*^ffiftj| 
Ji, HuiBfi-^tt-fb-^HaS:m*W^-r-g.*\ *'ftffift2tSI 

ft, -JSKfiv^SrvW, *4fflHflsttJJHflcffl^fcfc 
-T « 4: , mtf-iSLfrkMlzn L 5 OMXISLMrtW* 

£ t < , $ t> iziz 7 o mm%&.±.tti-& -r t 
[0049] wiefi^ttffc^iftfta^ii, nggT&s 

<mzmm^m%m^m\L^<r>m&mz , rvt-x 

s'#A'£&ttflL CFjCOOHfo/ohyi, b 
F 3 , A1C USSWM^B^^f-sJ-yM^ftBK, * 
SWi:7f-jHi -f-h v*7Jx-r7?v>, 

[00 50] (b)«gHNk 

«^2r fflv wax v K^Tiafwiimi-cAim 

»*t*C*V^fc*«aSt<. LiCF 3 S0 3 , LiN 
<CF 3 S0 2 ) 2 , Li PF 6s LiCIO,, Li I, L 
i BF 4 , LiSCN, LiAsF 6 , NaCF 3 S0 3 , 
NaPF 6 , NaCIO,, NaL NaBF 4 , N a A 
sF 6> KCF 3 S0 3 , KPF 6 , KI*©7^*'J4i 
8L (CH 3 ) 4 NBF 4 ^c7)4mr>'^^^Alg. (C 
H 8 )«PBF 4 «?ft4Rtf;*Jt*-'>A«L AgC10 4 f 

MM*<?MMm&im-&LTm^&ZbWX'%. *ft« 

£4t«, mtt^mmizttb, o.i~ 50 

[00 5 1] (c)*W*ft 

«*h?H*W!H*ft4 * yft#Jg#£ tcflLtr* <ot 



jS*«6 0«CJ2LtC* 0 , ra^WScJSKHjWfiVvrt^ 
«jW81/CV*4. -?-OJ:d^Mi:LT{i, 1, 2-*J 

/k T" h 7Xf-uy/U 3— ;u>?^{f-;i^x— f ;Hpcox 

-h, >^;M?-;tf*-h, ^*x^-/lofr-#*-h, 

— MJ/k hrt*- h UyMWaWt: h 
/MvPATSh', S^X S'h*, N-^^;kf 

aUh'y, N-fx/HfuU h*y, JlArt^veftKR 

T. x-^m&tf#-;tf*-h«##4L<, 

ft, -ffiiW^{4-e<08sin*$rii J ?>-r>Ii:^'aiLV^, 

J FH««W«fcffl^&K4H i Mt<02ft3&»4> 1 5fg* 

[0052] wmmmtm 

^micomft^mt^Mmziz&nmm-itmmn-t 

mzMM%2.7U) < £. ttZb^K). wsmwzimt 
1Z*HHZWSBL*M tT?WHFIB*«IWrtfc7 'J -ft 

4^, imwittMzmtott&zbtz**)^ miz&mfcm 

ftWaK*«±#t, W^i:Jffi^ffi»ffe6^+»*«^ 

ftttt LTj^w-^E^ttT'S) o , fr^mmit^mzg 

ill.. SMi' ; FSM«»«+ft«»»ft«***#< L, 

4*ymm&. ftmrnzmsaZitzb^ommx'te. m 

<, BET^t'l OmV gJ^Lb, $^Cfi50mVg 

lt(4, s-^4fflfiK!fei b msx-% tumizmmtti » 

(T%ife B B B ^) fc tT{±0.001/xm~l 0 
^m^04L<, O.Oljum— l^m^fc^lV\ 

tc<<*«tv^aiB»i*^t*. jf 4 u^asamifc l-c 
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(4. ^frmwm&mzMLx 5 onmx&rxb 0 . 

[0053] [®^PH#«M^SSBt^] 

tiimii t . ^mmmzmm Lfcwwws t mm* # 4 
>vj±mz&ffi tttk. a-s-r & - 1 iz x 0 ssst-r s - k 

4&*x*:^A&££UW£Jgi£?)rk# 
^=5:< k i>-«<7)«ft?SUgk £®&U WStc i 0 . ffe 

<m*wmfeLtt&&ajsm&mk Ltz&. y^v 

[0054] S^B*fc»«*ffl^**&fc:«. S-^-tt-ft 

%^®m?$>titf^fr%&mi&Ti>Bk< . mar. 

Sfttt* 0°C*^2O0'CcOi5ffl-ClT^^{f Jgft 
cr>ffl&iz£Z>1)K mtii. Ky=Jjuxj-j\strf-j\s. < 

[0055]ifc, *«BBcO*^FH«s«»«*WJ«7 
fc#> (c , fliiO^TUx 7 -c t cdMS 7 -f /tA. k -f -S> i 

*vy < yy- h . -b/i/^'- h ) jj-p 

, t ^TLtt^ Vztuy ■< yy 4 ivixifiHS- 
iLK ifc. **>33L*i: l/Cte, 1 0~9 5%WS. 

v*t>tf>**a< . if 4 U*£?WMi4 0~9 5%<0«gfflT 
«^*ifefc:tt1*fc:»]|R**fi:v^. Hit*, iwfefi 
-^M-^^SK k t-a. *fctt£*iteil«Sr< k t 



fln8^l/C&*a£tt*Bj^£#fl.ttJKy v-7 < )VJ± 

iz^mk. ( * 9 ) r 9 v n>f )vmt4sttn*n&-thii 
[0056] [ «fflsat^-t<oi8t*ife] **^owftt 

mtiLcommmn ( iewswk. ) zm^&zbizx*)^ 

<umcD&mmtmw£L<. mzmit^ytfy. mt 

[0057] z\n^<D&mwm^mmmzw£ 
•t^miimzmmzti-t. mm. hsm&z, H22 

*, 5 74K (1954¥) JcKttSftTV^Jta*. HR 

<0^jtB#K. flUlf. Li.CoOzUi.MnO^ 
A (MS) LfcW&X-m^ZZbtmtL^. OfyJ* 

57215-ttieii$ixTV^|,J;aK N Li z C0 3 (7)i§i^ 

[0058] £tz%mx\ mmtL^i-^b^o&x 

(i. ^'JT-'jy. #VT-ti~\/yRXSZ(7)mmifc. 

syxyRtfiZcommfo. ^ l JA'77x_i/yt'_i/ 
^Uf-xxi^yfxixy. X\)y\)\,y\L~vy, 
^Vi-yf-uyh'-uy^ #V-tisSy*yt'=.u 
y. tfvwisyi/j ;i^fx p >^co^ u r u - u >- 1* 

r>xmmztiz>. 

I0059]4fc. ^SWf4k LT(±, TcMHifi. Alt 
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JRtt. jfflB&Jitt* 5>fc=7-?X. 5^3-?*. 77 

[0060] *«w<owft<3ft«3 cffli^*ft«esiMr 
ur-fey. c 60 . c 70 fO7 7-i/yifiW^ii^ 

[0061] JJEftffiiSfljK£JflV\ TlVij V&m4 * 

TWJ&W&bLXltMx.lX. LiCF 3 S0 3 . Li 
PF 6 , LiCIO,, LiBF,, LiSCN, LiA 
sF s , L i N (CF 3 S0 2 ) 2 . L i N (CF 3 CF 2 S 
0 2 ) 2 . NaCF 3 S0 3 , Li I N NaPF 6% NaC 
10 4 , Nal, NaBF,, NaAsF 6> KCF 3 SO 
3 . KPF 6 . KI^feWftZbifiTZ*. 

[0062] *m\n%wmfmm<r>ww?&cr>~mi,z 

mffis&mmmftft izxti. t M&mft±.izmw?& . 
m*.&* w&nmzm^mx-n^-ir-itzte^tb 

tnmm'o^tx. mmmmteftizAti. mz. mm 

ztilz^Kbh-noWMMU. oTJi. $ 

izmcom^^mm/xttzit^immm^yt tza 
mz&Atttk. mm. trnM/ztzimmmm 

Mlz£ *)mOr-f&Ztlz£r)^ fc&utt, Mi* 

Gkmizmtxtfyxis? 4 ymm. ^^^mmmco 
mm®mx'm±^& ztiz±*)^mmt wnK#$m 
izffl&LtzWM>mt>tih. &tz, ztiimizb. 

mimm^Ltzm.^mmM^m^Lx%hixtzm^ 
§ *tx a v MzmmtRfr bw*w&?>H&&m-&to!izmf 
[ o o 6 3 ] «rfem«!i«fi£ffl«i^fl5*€.v>{iMie 



^ s ~v7z.tmx'htitf£\,^\ mzztit><ottmfrc> 

zmmi-zm^a. ^mmtxts^tiM^'mfmM 

mmt. mmffifmm&foftizwAmzmzmm&m 
mmaz&AL. m&z*t&b^oijmi>'*fmx-h&. 
[0 0 64] iws^mm?y"fy*rRv : zcr>wmji 
mi mzz£%w<r>nm<zMm^y?y*ri,z^xwm? 
*. *muz£tiii. mz-mttTfflftmMMzm^z> z. 
t iz* o . itiTimff aw < , sx o as L*a»ycs < , % 

* v ^ijnitt. fiiStttcffiix^^zaa rj y?yw 

BgffirMia 0 2 tC^-T » i^JJi. ^$lcmx 1 c 
nu Jf ^*«J0. 5m m<7MW*i)VX\ 7 temMfoTfo *) . 

9 (ii^iHiSBiMihS'J . 1 0 it U - -S . 

[0065] mm 7 

A-xyis- vm*mf& z t 
^. ftm&nm6i±. m^m^r.mm nyf^cffl^ 

SHZMIi<OSJbW^:*<*>9»4U^ 7r- 

w?tf$>9tm<7>mmi. ^ayna, ajsihs. mis 

C 60 . C 70 ^tf-i.Ci:* < -C'#-l). 
[0066] ^ y?yw%r&izm 

&izm^zmim&c?>mmimizm£ztiz> 

trifc*<SI4U^ zwZoKfc&fabLXii. (CH 

3 ),NBF ( , (CH 3 CH 2 ) 4 NC10 4 fO4S7y 
JE^.«7AJg % h°U^>7A^ s AgC 1 O 4 ^<50M^ 
JSig. (CH 3 ) 4 PBF 4 #^)4^X^-'7i,)g, L 
iCF 3 S0 3> L i PF 6 , LiCIO,, Li I, Li 
BF 4n L i SC N, Li AsF 6 , LiN(CF 3 S 
0 2 ) 2% LiN (CF 3 CF 2 S0 2 ) 2 , NaCF 3 S 
0 3 . NaPF 6 , NaC10 4 . NaL N a B F 4 N N 
aAsF 6 , KCF 3 S0 3> KPF 6 . KUWT/^'J 

i&mm. ^yh)v^yx)v^ymmcn>mmmm/^cr) 
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A.t&COQ'X'lt. (CH 3 CH 2 ) (CH 3 CH 2 CH 2 C 
H 2 ) 3 NBF 4 c7>±o3r, T>*-*7J*4*>cDm.m± 

[oo67] mz*%pn<?>m%zMm3 yfyt^i® 



mtemRV/t tzi&jmiRv/t M±*mm:®z 

COCI 2 GUM) 



[0068] =3r*3. mm3>7 : >vffimnmmfth%>^ 
izm&cftmi. susf^i, ^uroeuy, 

tt^£&*> BOSSES ft&tOT'tiSK. 4fc, * 

<^mm±. wr, ®r. ^-v^^ut^hm^x- 

[0069] B$uIfiJl3 yx^O^Ki: LTti. 12 

tc»EL, nn^^yfy^m^mmmmzxti. 
m±LxmmzivtzFit$wmx'*>^Ti>M\,\ mmm? 

S^@*1M17 -f LT . _kJE#«MM£ 

« »iiiu n y^yvmmmm.tewzwx 

[0070] 

mimi] irFiz*miiz^xi$mm:m&iF;Lz $> 

X'li&w 

[0071] mmMl : itSM 1 . 2&tf306jft 
[fc3 7] 



HOCH 2 CH 2 OH 



HO(CH 2 CH 2 0) 2 H 



HOCH 2 CH 2 CH 2 OH 



1 0"C£TF. N 2 T 



coci 2 

1 CCKT, N 2 T 



coci 2 (imp 

1 0t:«T> NaT 



CICOCH 2 CH 2 OCCI 
O O 

i ) 



CICO(CH 2 CH 2 0) 2 Ca 

o o 



CI COCH 2 CH 2 CH 2 OCCI 

Jl I 

o o 

(fb-&!»3) 



(a) 



(b) 



(c) 



[00 72] ±j£ (a) (b) (c ) mikX'& 

mr>u* u>yva -Mzmmr. i o xnxTx-mmn 



[007 3] Hjte#J2 r-fc-^l 
[-fL3 8] 



2, 3C0^-'J^V- 
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£ l J^># : fiET,CH 2 a 2 <f> 



HOCH 2 CH 2 OH + CICOCH 2 CH 2 OCCI 

|| £2 5t;^T, h 2 o mm) 

HOCH 2 CH 2 0(COCH 2 CH 2 0) X COCH 2 CH 2 OH (d) 

o o 

tTU5?>#fiET, CH 2 CI 2 f 



HO(CH 2 CH 2 0) 2 H +CICO(CH 2 CH 2 0) 2 CCI 

^ I" 2 5<CETF, H z O (i&M) 

HO(CH 2 CH 2 0) 2 (CO(CH 2 CH 2 0) 2 ) y CO(CH 2 CH 2 0) 2 H (e) 
O O 

HOCH 2 CH 2 CH 2 OH + CICOCH 2 CH 2 CH 2 OCCI - ° ^^ tET - CH 2 C '2* t 
& «, 2 H 2 0 CiSPJ) 

H0CH 2 CH 2 CH 2 0(C0CH 2 CH 2 CH 2 O) 2 C0CH 2 CH 2 CH 2 OH (f) 
O 6 

[0 074] ±5C (d) (e) ( f ) h OfiS^^* ( Mw) x ^mTML 

(^-^tjl, 2, 3) i:=S-«T;^l^y^ ^k^J4 Mw -jft 80 0*x:~»8. 

?y4nT'i&6B#igRjfc£tf*:fiL i&fJcDTfcSrjQ*.. 38 Mw -»1200, z:^10, 

^QOTivl^-h^SrTKigaftU M*^(C*B!SSr [0075] Hig#|3 : fl^ft7<*&jft 

* U h ( it&m4 . fl^Ba 5 . [ft 3 9 ] 

me) ZOrt&LK. GPCMtctOt^, #^Urf 

2 5tHT, THFff 



HOCH 2 CH 2 0(COCH 2 CH 2 0)xCOCH 2 CH 2 OH 

II £ CH 3 CH 2 OCCI 



CH 3 CH 2 0(COCH 2 CH 2 0) x+2 H 
O 



(g) 



[0076] S&fci ■) , ±5S < S ) fcfl!V^||Ji«2T 



[0077] 9gftH4 : «^ 
Ut4 0 ] 
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HOCH 2 CH20(COCH2CH20)xCOCH2CH 2 OH 
O O 

Sn, N 2 T 



+ 2CH 2 =C(CH 3 )CO(CH 2 )2NCO 

£ THF«t> 

MO I 

H H 
CH 2 =C(CH 3 )CO(CH2) 2 N(C0CH 2 CH 2 0)x*2CN(CH2)2OCC(CH 3 )=CH2 

o o o o 

[0078] it^4 ( ¥%)tt z ?a.8 0 0 ) ( 40. 0 g ) NMR, I RRV7mftffi O&i&frt? . it&faA t M 

RX/MOl (^^'jD^myif/Wy^r^- O I(il*f2T'RiSL. MO I«D-f VyTt-M^'I 

M (15.5g) SrM^#H^T'cfc<mMt^THF fcU ^l^y&-£#£j£LT*J 0 , fl^Hi 8 jWffetf I, 

(200ml) (C*»LfcflL ^T^/Pf-^'^l'- Tl^It^oJt. 

h (0.44g ) StSsJdL*:. -e<DflL 2 5°CT*n 5B$H [0079] HS6<?(5 : M&mti&a 9 <7>£j£ 

HO(CH 2 CH 2 O) 2 (C0(CH 2 CH 2 O) 2 ) v CO(CH 2 CH 2 0) 2 H 

O O 

+ 2CH 2 =C(CH 3 )CO(CH 2 ) 2 NCO S ^ N 8 1 



£ THF <p 

MO I 

H H 

CH 2 =C(CH 3 )CO(CH 2 ) 2 N(CO(CH 2 CH 2 0) 2 ) y+2 CN(CH 2 ) 2 OCC(CH 3 )= B CH 2 
O O O O 

[0080] ik£Vs5 (¥%^41500) (75.0g)& O I (4 ltt2X'KJfct. MO I ?M V ^T^-hS^lB 

tXMOI (15.5g) SrMS#H^4'T'J:<»igL^TH *U ^^SSl^^LTii 9. ^1^>9 L 

F (200ml) izmmttzm. 'J^lV^VisyVV X^ZZttfiyfritz. 

-b (0.44g ) ZmnLtl. ^rCDm. 2 5°CT'*n 5fl# [0081 ] HJI#!I6 : m^tt-ftl^ 1 0<7)&fo 

mfrmz^z zbizx.*)^ mtekifflazmtz. w h ut4 2 ] 

HOCH 2 CH 2 CH 2 O(C0CH 2 CH2CH 2 O) I COCH 2 CH 2 CH 2 OH 

wts-a-^e) 

+ 2CH 2 =C(CH 3 )CO(CH 2 ) 2 NOO S ^ NaT 

q TI-IF* 

MO I 

V V 

CH 2 =C(CH3)CO(CH 2 ) 2 N(COCH 2 CH 2 CH 2 0) l+2 CN(CH 2 ) 2 OCCXCH 3 )=CH 2 
OO OO 

1 0) 

[0082] -(1:^6 (¥%^»1200) (60.0g ) S. — NMR, I RRx/jLm^m^m^ . Iti*m6 tM 

x/moi <i5.5g) zw.mmmfn*T'j:<mmLtzTH on±iM2TR^t. mo i<Dj vi/Ti~-bmrfm 

F (200ml) L*f£. i^^/l^-y^^P jfeU ^?>1££-#£jftLT:B 0 . tT^HJ 1 0#*£j£ 

-h (0.44g) ZmtiLtz. Zcom. 25'CX'mi 5Bf LT^SC ttfi>fr~>ti. 

C: i: fcj; 0 , *S££jj»£f#;£. -e^ 1 H [0083] $mM7 : S^tt-fbl^! 1 1 
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[ft4 3] 



CH 3 CH 2 (OCOCH 2 CH 2 ) X+2 OH 



+ CH 2 =C(CH 3 )CO(CH 2 ) 2 NCO 
O 



Sn, N 2 T 



THF 



MO I 



H 



CH 2 =C(CH 3 )CO(CH 2 ) 2 NCO(CH 2 CH 2 OC0)x + i(CH 2 CH 2 O)-C0CH 2 CH 3 

o o o o 

attm 1 1 ) 



[0084] itSfyll (fWi90 0) (90.0g) 

Rt/Moi (i5.5g) zmmmm%tpx'£<mmi-fzT 

hf (200ml ) izmmLtim. W^iV+VV?*? 

(0.44g) ZmnLtl. %<Wk. 25°CT"*n 5 

h-nmr, i RRx/jm^m^m- 4> . fc&m 1 1 

MOIIilSl T'KJEU MO I 0)4 V >-Ti— h*** 
i^L, ^^VIS^WSJSLTJSO, tt^BJl 1*^ 

[0085] mmms m^mimmnmcowm. at 

£*8) 

tt.&M8 (2.0s) . 3^i-U>tr-#*-h (EC) 
(1.8g) . X*/Iot*;l^&-j|f*-h (EMC) (4.2 
g) . LiPF 6 (W«li/l^-K) (0.60 
g) . &t/2, 4, 6-h^f;Ky/>f/^7s- 

;WX7< ysf^iM h (ma^, /i^y'jyTPo^ b 

ASFttI) (O.OlOg) ZT)V-dyfmg&X'£<m. 

-^7^y^-)ll30ppmti5oiC:. ^<7)7tS^- 
tt«jftft*r;U^y»li«T» PET7^A±t^f|j 
flL <=&*$ttt». FL20S.BL) £ 

i o-ftmntitzz, Ec/EMc&immz'kmL 

3^a-6*(-fk-&*8 ) 7 >r /WAjWB 3 0 mcT) gi:7 4 ;P 
At LX%btltz. Zcr>7 4^A<D2 5*C. -2 0*CT 
<M * yfK^JKS: -f y tr-^yx&tcTSlSS Ltz b Z 
^. Ztl^tt. 2.5X10-3. 0.6X10-3 s/cratifeo 

[0086] mmm9 ■. &ft=m#mMnis&>w£ ut 

<fc£i|»8«0ffcb9te, -ft^fl»9 (2.0g) SrJBV^W 

ammmsbmmizvx. Ec/EMciDgi^irs 

L*:*£#:(<fcl|-$j9) 7 4 )U&$:&}3 0 txmcr>&±7 < 
Z\CD7 l )UJ*cr>2 5X:. - 2 0°CT<O 

yt'-y>xmzxmfeLtztz*>. 

Ztl^tl. 2.2x10-3^ 0.5X10-3 S/cmt'*-ifc. 

[0087] nsfi^j i o : mfrmwmMnmvmm. 
wntmi o) 

<ffc£*8tf>ftt>9fc:* fc-^lO (2.0g) fcfflvvfcja 



*Mi3QtW8fcll«fc:LT» EC/EMC^f)giJt 
J5LfcS^flc«fr&1ijl 0)7 4/UA£jfr3 0;umcDi;fc 
LT#7"C. Z0)y 4 JUJ*0)2 5°C. -2 0°C 

•co-f *y&mm&4 >v-yyxmzxM%.Ltztz\ 

^. Ztl^tl. 1.8X10-3. 0.5X10-3 S/cm-C&-> 

[0088] msm 1 1 : m^mimmwm^mm. 

(it^9 +it^Hil 1 ) 

itiz®8<7)ttb<oi / z^ it&®i9 d.og) titsmi 1 
( i . o g ) t com&mzm** vzimimmm stmmiz 

LT. EC/EMCmWMmZi>rmLtz*m<etMltiz 
m9Hk-&%il l)y 4 J\sJ±£tf)3 0xjimV)&iLy 4 )V 

JxtLxntz. c\<r>y j>vj±<r)2 5°c. -2 orrr<7H 

ft-fil. 2.8X10-3. 0.9X10-3 S/cmtfc^fc. 
[0089] 190) 1 2 : A^llf*W«r«£-K*>K 
it (tegbS+tt&fal 0) 

-ft-^8 (0.5g) . -ftm^D 1 0 (0.5g) . 1000 o CI^ 
SLftT^S^A:**-^ KC ( B^tccToi^iS! 
l&MfrfgO.OlBjKm. fCMfgt50.1/ira (SE 
Mffi&) . BETJt^EWl OOmVg) (0.33 
g) . EC (1.8g) . EMC (4.2g) . L i PF 

6 («*flaS«Wfi^P-H) (0.60s) . a^j/tj 
yTPO (BASFftl) (0.005g) £T/L-:3>#H 

<7)-£tK* (#— ;t-7-r «y^— &) fi3 5p pmT&o 
FL20S.BL) Sri 0^B^ftJti:^^>. EC/EMCf 

«W**«tte*«^*(fl:^iii8+fl:^«i o)/T)V 

S-^A^-^-f HClS-^7^^A*^3 0^m<7)i± 

7 -f/PAi; LX&$>tlfz. ZCT>y JJUJ*C02 5'C. -2 

i:>I^. -eft-fix. 6.0X10-3. 1.5X10-3 S/cmf* 

[0090] mmm 1 3 : mtmMmmcowm 
(^m8+n^mi o) 

^J^PJi: LXfrisV VTPO (0.005g) «Oft0^. ^' 
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-*?:?ND (B#fl&I£Sg) (O.Olg) ZmilL. T)V 

vczm^^wmmmmi 2tm 

{*}-)\>7 4 •vi'V-m) fi3 5ppmtS>oyt. Z<?) 

fm^ttM&'M* T>v3ymw%~r. pet7^ )v a± 

PP7 4/WA£&SLT. tf yhTk- b± 
•C6 0"C. lBm&nf&L*: EC/EMC«)»?g 
£-£r*S L**m^tt(rt:i=r^8 10)7^ ;i-A# 

#)3 0vmcr>&iL7 <UlJ»b LX'ftbtlfz. Z.<F>7 4 )V 

ao2 5°c. -2 qx^xcdj xy&mmz-i >t°-yy 

xmiZXMl£LtztZ*>. ZtL^tl. 5.0X10-3. 1.2X 
10r3S/cmtS)-)t, 

t o o 9 1 ] mmm i a •. m^mwmmnw.^mcom 
it utis®9) 

lOO^Ot, itHr®l9 (l.Og) Srffl^ 

tiimimmmi 2tmmi,zLx. ec/emc^i» 

L7ta-^f*:(-fl:^ 9 ) /TlV == -»7 A** 1M 
H C S-S^/UA J»3 0 ^ miO LT# 
tz. C\cr>7 4 >VJ±<7>2 5°C. -2 0°CX'CDJ*>mmm 

£jyt°-yyxmizxmfeLtztc\?>. we*u 5. 

5X10" 3 . 1.2X10-3 S/c mX'h -> tz. 

[0092] mmm 1 5 = k^s^mw^^ 
it utot®8+<tismi o) 

L i PF 6 tftx.Tlf2(s:-ft^M«^^-KL i BF 
4 (0.50g) £ffl^d^M4IIJtM 1 2tmmizLx. 

f&mzmmM 12 1 mniz pet7^ ju^izwfi&v 
mmt. Ec/EMcwMmz&&Ltzim&mit 

mwmffinn 2 5 °c. - 2 0 -cxnj * ymmg.* ■< > 
\z—yyxmzxm%.Ltztc\h^ 4.3x10-3. 0.8x10 

" 3 S/ cmX'h~otz. 

[0093] mmm 1 6 : m^mwrnmrnm-^m^m 

it (^^Hj8+^-^l 0) 

EC/EMCc9ftb9£.. EC (1.5s) . EMC (3.0 
g) . iSzzj-)l<*j-#*-h (DEC) (1.5g) 

wwa****, siMfiRii 2tmmizLxim^imm9t: 

fflz. ClOffl^^cO*** (^r-;U7-f 7yt- ) f43 
5ppm-CS>o3t. Cl<^S^14ifflj£^£T/l^>'»H 
PET7^A±fci£^flL ^Stfji^bK^VT* 
*104HBWUfeki*. EC/EMC/DEC^UR 

«**«Lfc#ai^»('fl:««i8 +<t&to 1 o )/r;u5 

-^ATh^MM H CS^7 ;l/A^3 0/tm(7)gi7 
-f/I^Ai:LT»4>*ut. z\<F>7 4 )V2±<F>2 5*C. -20 

'cx-nA^y&mmi^ yv-yyxmizxMfeLtzt 

z\h. *tl?tl. 5.0X10-3. 0.7X10-3 s/cmX'fo o 
[0094] HMCT 1 7 : iU^H«rtl»®1g-^ll<7)i8 



it <fli£*8+fc£Wl 0) 

TVl'S-^A^tM HCOftbOC SOO'Cf&flUi 

Lfe^-r ho?;w h ( kw2 200. iwwfcsaL 

^im^mium (SEMii^) . BETJtl^Bm 

loomvg) (o.33g) zm^tzimte. mmmi 
2 i: mmz Lx^M^&mm^ntz . ^ <D*&j£!fe?># 

(# — ;U7-f yyt- ) & 5 0pvmX$>^tz« C\ 
cn^^&m&1fo : kT>V3y$m%T. PET7-f }VJ\ 

±.iztmm . s ^wase? yrzio -ftmm ttz t z 

h. EC/EMC&nm&Z^Ltz&miirMik&m 
8 +\t^ 10)/KW2200 < )UJ±tf%) 3 0 

wmcOg47>f^Ai:Lt#^!t. .TcD? .</l^A<7>2 
5 °C . - 2 0 °C-C"<M ^ yfE^JK £ 4 V h'-yyxmiz 
xmfeLtztZZ. ZilZ'tl. 5.5X10-3. 1.2X10-3 s 
/ c mX*for>fz« 

[0095] mmm 1 s : M^wnm.mmm^m^m 
it ut^msHt^mi o) 
l i p f 6 iztttxm^iks&wmm'r h yzc^ury 

t->>Af b77Wafy-h (TEAB) (1.00 
g) . Mmt L-CEC/EMCt-rei.T7°nt°l/>^- 

(6.og) ?rfflv^j^Ki^ss0iji 2tmmz 
ix. xm&mmmzntz. zcr>msmcr>-&*m (^ 

-;k7-f7^-a) tilOOppmt'Jio/t., 

s^ttfij^^^^M^j 1 2tmmtzmitiRifftsmL. 

P Ci&mji??8£-£tff L^^*^(-(^!|%I8 1 
OJ/T/US-^A^^MM HC^7^;UA^3 0 

-c. - 2 o "CT'tfO-f ^ yt-^yx^tt 

i!lSt^i:>I-5). 9.5X10-3. 1.6X10" 3 S/c mX'$>-o 
tz. 

[0096] mmm 1 9 = a^ia^m^ii^it 

(^^84-^^1 0) 

ffltkfflt U^y'JVTPO (0.005g) wftot^ <y 
V-f/l^-^-'M H (0.02g) $r^iDL. T^S^ 
A^^M KCSrfflv^v^HiHSfeMl 8^|S|a^t 
*C. ^-^"tiffl^^^^. dom^^a (77- 

y >-^-&) Iil20pp mXh^tz. CL<7)f&B. 

&?m&M*T)V3ymm%T \ PET7^ ;i/A±i2M 
PP7^yUA^^LT. *-/hr^-h±T'8 

o°c. lmmumLtztzz. p c&wMmz-kmLtz 
*msfa utiam 8 Ht-sm 1 0 ) 7 < ^a*^ 3 0 m m 

WS47 -f ;t^At LTf#£>tut„ dc7)7^;i-Ac7)2 5 
°c. - 2 0 °c-co-f * y^rnm* -i yv-fyxmizx 
MfeLfztzz. -en-ffu 9.0x10-3. 1.5x10-3 s/ 

c mX'fo-ofz* 

[0097] HSS^J2 0 : S^EIf^mWK^IKcOiSI 
it (-ffc^!l%8+-fk-^)l 0) 
Li PF 6 LZ^WHimmm 1 2 i: R«(c L 

M {A—)V7 4 7Xt-ft) til Oppmtfeoit. CI 
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^7^;PA£^3 0;um<^g;£7 4;WAt LTft*:. i 
OD? 4 7kk£l.2M Li PF 6 /EC + EMC (JUt 
3:7) 1 ^fSiS-T^ Z t lz£ 0 . 7 < 

^mikwgM? 4 t^<o 2 5 °c . - 2 o *c-eo-r * ye 

#Jg£>f yV-fyxmzXMMLtikZZ. 6.3xio 
-3, 2.0X10" 3 S/cmt$)o^ ( 
[0098] mmM2 1 : ny^hRyf-^AjEKtf)* 

it 

1 1 g<9Li 2 C0 3 fc24g<DCo 3 0 4 £IK;?I-£-L. 
i:^J:0LiCoO 2 ^5l5Sr#^„ ;«LiCo0 2 »* 

8:1: ltil-^L, S4>tcaW(I<0N-^f-;HraU H 
MSJK*Jni. d^ffi^!fel2:^2 
5/xmC?)T;l^S?I±t 1 OmmX 1 Omm. #J 1 8 0// 
m<59lf $fc^mj£SLrt:. ££>IC. 3$1 0 0 5 CT2 4^f 

rajn«3i2se«'r * - 1 tc ± o . nku ase 

S (7 5mg) 
[0099] #IM0»J2 2 .: JIffiSlffOK& 

mcmbhis . ^ffl&RRtttnt (mm, 

X (ft) « : 0.3/*m. VJ&lttKA* 2.0// 

m. 2700'C^iafp) . *fU7>y-fbb'^'Jx>c7)aitt 
8.6 : 0.4 : 1 .OOl^DCjSflON - ^ f ;l/fn >J H> 

ostein*., ^/n«Bjsflj*»fc. znmmzmi 5 

jjimnm&lXZ 1 OmmX 1 Omm. #72 5 0,umiDJS 
$£M:fiML*:. »1 0 0*CT2 4IBfiajPfft 

jtfflftflw-* - i: tc i o > mmnm ( 3 5 m g > 
[0100] mmm2 3:Li>f ^-y-»:m?fiot?jt 

T^^B^a-r^y ? X|*rC. msm2 2 "Cl! 
JtL^HSSmfii ( 1 OmmX 1 Omm) IzWMM (1.2 
M LiPF 6 /EC + EMC (3:7)) ^iS-t 
£*>tfHc. ggffcftl 2 0 T« Lfc«5ltffiill#sB£# (it 

^m+it^mi o ) /t/i^-^a^mmm kc«-& 

( 1 2mmX 1 2mm) $ £>(C 

HSSCT2 lT-MjtL^n^N'^hK'J^^AiE® (10m 
mXl Omm) £«ftfffi (1.2M LiPF 6 /EC+E 
MC (3 : 7) ) **8l$-li:fefc<0*fiS 

sia*x#*s/ffliiircif9JU iaiic^$*u>fliii<>Djs 

60'C. 2 5°CTfW,mJE2.75~4.1V. 
mA"C*»«*ff*->fefci*, S^K«^*{i#^r7. 
2mAh > 7.2mAhT'S>oJt 0 2 5°C. ^Kimffi 

2.75~4.1V. 3fc«0.5mA. JWD.OmA"C*tt«*» 
SL^tC:^. fcfccJfcmgM^.OmAhT. 3g*#5 
0 %lzm&-f& £ X'CO*M 7 )Vm&\t 4 8 0 0 X'h *> 



[oioi] HM0IJ2 4 : l i 4 xy-immowm. 

mtmu$im&ft«titfto8 1 oj/t/us-^ 
KCIg-^^AcottDtc. 7T-S5S 
JftLfcfl^FHWsWIIft <-flte«l8+-ffc&ft 1 0 ) /K 
W 2 2 0 0 M&y -r )VJ± >fc JaWiSQSW 2 3tWi 
WiZ LX , OHC:^£*U>}fjItf)L i -f ^yZ<^^Sr 
MJftLfc. iWtl*. 6 0'C. 2 5°CT'f^»mE2.75 
~4.1V. *d£0.5mA-C'^ftB$r^o^fcC:6. 
Sfc®g*t;3:#<*7.2mAh. 7.2m AhT'*>->7t. 
2 5*C. f£»«ffi2.75~4.1V. 5E«0.5mA. fitm.O 

mAx-mkmzwmitzbzz. m*t!zm®mi±6.6m 
5 i omtftofc. 

[0102] HSg^J2 5:Li-f *y-<?r«?a<0§!Bt 

it LfcHttUff ( 1 0 mm X 1 0 mm ) lzm%ffii ( 1 M 

Li PF 6 /EC + EMC (3:7)) 
tC UttWl <fl:£tt8+<ffcSHftl 0 ) / 

TVI^-^A^dMM FC*3KS£ttffliac!ft£J**3 0 
jumi:^:!. iatcM^BL. r;k^yj?H^.T. 
«3K9 V7^1 O^W L/C bZb. WMM£*km ttz 

m^mwmmMut^ms+it^mi o)/r/ws-^ 

-M-*-»M h'C^7^;WA^HIBmfiLhtcii:S^BKL 
Jt. $^>tcH)56fiaj2 l-CtBBLferi^MiUf-^AjE 
16 ( 1 OmmX 1 Omm) IZWMW. ( 1 M L i PF 6 / 
EC + EMC (3:7)) £#if Ofcli 9 -£;b 

Jt. dOm?fiSr. 6 0°C. 2 5 •CT'f^U>«S2. 75—4.1 
V. «SlK).5mA-C*JW*ff=Srofci:i*, 
S*(i#^7.2mAh. 7.2mAhT'fc-5^« *!^. 2 5 
fW6mff2.75~4.1V. ^mo.5mA. SC«3.0mA 

xiam&imLtikzh. mttm&m&s.zmAh 
x\ ®a# 5 o %tzma?ti> tx-covt ?}vmt\$4 3 
omx'foiti* 

[0103] mmm2 6:Li^ ^y-<J^?ftc7)$gjt 
T}Ud-yWBm7v-7#>y?AftX\ iat«2 2TR 
itL^HISftfii ( 1 OmmX 1 Omm) (cHife^Jl 3T' 

7tW«LfeaMHFHfMMHl«fc^ft8+fl;^«i 1 0) 
/KW2 2 0 0H^7-f;^ (1 2mmXl 2mm) 
ftSO^-ti:. $^lc^M0iJ2 lT*S^t^3M';ubi5U 
f"7AiEfii ( 1 OmmX 1 Omm) IcHM^Jl 3T'lffliS! 

ifiSB»*x^HBIirct}9lL3t. ^ix*6 0'CT'll^ 

«jtom / n v /i?'fk3>'\vuh^L i j *y-<xnmzn 

fz. . ClcommS-. 6 0°C. 2 5 <> Ct'#»«ffi2.75~4. 
IV. «8E0.5mAT'5EJ!c«2r^o7ti:^6. «^:Scm 
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SS«:#*7.2mAh s 7.0m Aht'Jiofc. ttz. 25 
"C. f^»«JE2.75~4.1V, ft®). 5mA. Sc«3.0mA 
T'^R«^JgL^i:-^. S^SC«^ili5.0mAh 
T\ ^4**5 4TW>f 2 8 

[0104] mmm2 1 ■. mmmmnmm 

l.ocom&mizmmcDN -*^trn u Ky^&fcin 

tZl OmmX 1 0mm<7#;§§-e>S$l 5 0/im(7)f§t 

»6tfc. »i o o-cti onttsjcsefltu vStt^m 

€g ( 14.0m g) 

[oio5] mmM2 8 : yfy-wmm 
T>v3ymm%yv-7Xv 9xnx\ mmm2 1 xm 

&Ltz&&&m& (Urns) lOmmxlOmmC.t 
Mffl.(lM TEAB/PC + EC (3 : 1 ) ) 

-«BS:L*:. <W=, H)!Ffe^l8-C«jtL 

tz&m^fa ut-sms+itiami o ) /t^s-^a^- 

PCMS? 4)VJ± ( 1 2mmX 1 2mm) £— 

COCI 2 (38*9) 



-2.5V. «SE0.3mA-C'5Efifc«^^o^i:C^. 
§ili4 7 0mF, 4 7 0mFT"ib-5t. 2 5 

°C. 2.5mAT'c7)^^»(44 2 0mF-C\ IffiMZ 5 
0 9 SS LT ^ i: *Mfc3Eftli**» *> . 
[0106] HJ£M2 9 : yx^tfO^at 

MtfC'im^MM (14mg) 10mmXlOmmC,H 
MM 1 9 TSW! LfcS^£ttffljRft**S3 

iw^. mz. mmm 1 s x-ssat Lti&msfr 

(-fb-^J8+^-^Jl 0 ) /T;U$x>7i^3MM fc 
M&y A ( 1 2mmX 1 2mm) £— -JfCOVMlzM 

v-shit. zt>izi>o-&(ommm*) 3>f 

O°C-ClWfraJlM-^$-a:I.Ci:^J:0. 02fc^$ix 

y-^Sr. 6 0'C, 2 5°CT'^»«E0~2.5V. «g£0.3 
mAt^aW^ff'flrofefci*. i*§I(i4 6 0m 
F. 430mFtfc-5fc. 2 5*C, 2.5mAt« 

fbMglli2 5 0mF-C. *fl«£5 0l!tftDi6LTt> 

[0107] HJfeflaj3 0 : 1 2S.t>' 1 3»^I 

[-ft4 4] 



HO(CH 2 CH 2 0) 3 H 



i ccecF. N 2 T 



CICO(CH 2 CH 2 0) 3 CCI 
O O 



(a') 



HO(CH 2 CH 2 0) 4 H 



cx)ci 2 <mm> 
i o-cetT. N 2 T 



[0 1 08] ±5C (a' ) , (b' ) K«V\ «Stb 

fT> 1 O'CmTTi^J^^yy^X^lK^ji^. *<7 
5b#^je$-*. Mixfi/y/ya-A-, fh7xf 



HO(CH 2 CH 2 0) 3 H + CICO(CH 2 CH 2 0) 3 CCI 

« £ 2 H 2 0 G@5SJ) 



CICO(CH 2 CH 2 0) 4 Ca (b') 

o o 

OfrS&i 3) 

x-n^ti. 

[0 1 09] HM0IJ3 1 :-ffc&%12. 
-ft <ft£*14, 1 5^«) 
[ft4 5 ] 

tf'Ji^>#ffi KCH 2 CI 2 + 



HO(CH 2 CH 2 0) 3 (CO(CH 2 CH 2 0) 3 ) X CO(CH 2 CH 2 0) 3 H 

o o 

«b^«ji4) 



(c") 



tf'J> f >#eET.CH 2 CI 2 'f 
HO(CH 2 CH 2 0) 4 H +CICO(CH 2 CH 2 0)4CCI 

(ib'&toi 3) 



HO(CH 2 CH 2 0) 4 (CO(CH 2 CH 2 0,^0(CH 2 CH 2 0) 4 H «f> 

o o 

s) 



[o i io] ±ss: (c > , (d- ) izm\\ tmx-n mm30T^tt:hv^h-yyvzi-ju. fh^i 
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2.13) t hUxf-^y^U3-;K r-h^x^-U-^ w) s ¥%*£9iILiScx. y ttJ»T«55I 0 T'£> o . 

/•ja-A'kt. tyS'VfiPffiT, 25-CJ^T, -fb£%14 Mw -»1200> x:~i&5. 

? X-m 6 B$f3IK£3 aBMO** JO* . -ffcl^J 15 Mw -H& l 5 0 0 . y : 5 , 

s?on*/w- h^^i?»bL. M*s®t*K* coiii] mmm3 2 ■. it-sm 1 6«m 

£ & * 'J m-*r)V/i] h ( *fc&ft 14. [ft46] 



H0(CH 2 CH2O)3(CO(CH2CH 2 O) 3 )xCO(CH2CH2O)3H 



2 SCETF. THF4* 



O § CH 3 CH 2 OCCI 

CH 3 CH 2 0(CO(CH 2 CH 2 0) 3 ) X+2 H f „ 

O 

(■ftHrfei 6) 

[0112] 9. ±5Ue' ) tCfl!V*IStW3 LtefrU =fx~7W/jjr->K*- h Ufc#» 1 6 ) 

«J 1 4 ) C7)*|*T H FigJBtf' IzmWOZL+JV? QD* [0113] HS&0IJ 3 3 : S£tt<ft£* 1 7 

HO(CH 2 CH 2 O) 3 (CO(CM 2 CH 2 O) 3 )xC0(CH 2 CH 2 O) 3 H 

O O 

(£^14) 

Sn. N 2 T 



+ 2CH 2 =C(CH3)CO(CH 2 )2NCO 

£ THF + 

MO I 

H H 
CH 2 =C(CH 3 )ra(CH 2 ) 2 N(CO(CH 2 CH 2 O)3)x + 2CN(CH 2 ) 2 0CC(CH3)=CH2 
O O O O 

«t%Wl 7) 

[0114] ft&to 1 4 (^fetfH^M 1200) (60.6 h-nmr. i RRVwmttVx<nmm*t>. it&m 1 4 

s)&rjrMOl (^^^Ua^/^df^x^^y^r tMO nii*f2"CfiUSU MO IfMVv-Trf— 

h ) ( 15. 5 g ) £MfR15HSv4>T' ± <flWLfcTH tfffiBfe U U * >1S^W4jS L T *J 0 . -fC^J 1 7 A* 

F (2 00ml ) tdSJBLfeft. (0.44 g) 0> s J7+fi, Za&LX^&ZbWbfriti, 

f^'^^W- h ZmnLtz. 2 STTCtt 15 [0115] M1feM3 4 : M^ttft^ft 1 8<7)^ 

■SHRJCS-arSifctciO. **fe£jSft£**fc. -e^ 1 [-ft48] 

HO(CH 2 CH 2 O) 4 (CO(CH 2 CH 2 O)4)yC0(CH 2 CH 2 O) 4 H 
o O 

Mb-a-wi 5) 

Sn. N 2 T 

+ 2CH 2 =C(CH 3 )CO(CH 2 ) 2 NCO - 

0 THFt 

MO I 

H H 

CH 2 =C{CH 3 )CO(CH 2 ) 2 N(CO(CH 2 CH 2 0)4) y+2 CN(CH 2 ) 2 OCC(CH 3 )=CH 2 
O O O O 

Uk&toi 8) 

[0116] it&mi 5 (¥^#?ai500) (75.0g ) HF ( 2 0 0m 1 ) S^f-A^y^?? 

RX/MOl (15.5g) $rSS»H^+T'J;<miJL^:T U—h (0.44g) Srjfo&nLfc. -e<Of£. 25'CT'*n5 

Patent nroviHpH hv Sunhnrp Minn PI I C - httn *//\aaaaa/ Qiinhmp mm 



(22) 



WHPPl 1-1498 2 4 



H-NMR. I RS.t^7C^^5f^m*^. -fb-^51 5 
k MO I (4 l£f 2"CRJEELv MO I tfW VisT-)~— h 

CH 3 CH 2 (OC(OCH 2 CH 2 ) 3 ) X+2 OH 

° Ut-S® 1 6 ) 



[0117] 5 : mOrWk&VD 1 9^fiK 

[<fL4 9j 



Sn, N 2 T 



THFrf 



+ CH 2 =C(CH 3 )CO(CH 2 ) 2 NCO 

O 

MO I 

H 

CH 2 =C(CH 3 )C0(CH 2 ) 2 NC0((CH 2 CH 2 O) 3 C0)x + i(CH 2 CH 2 O) 3 COCH 2 CH 3 
O O O 0 



Ut&toi 9) 

[0118]M16 (fW11 300) (130. 

0 g ) &x/m o i ( is. 5 g ) zmmmm&*x° x < mm 

tftTHF (200ml) KifflWLfcflL VT+lV+V 

f^iyu-h (o.44g) zmnLtz. -e^f*, 2 5°CT 

WH-NMR, I R2MX7aR^«f <^>ISJR3&» £ . <b£ 
fill 6tMO Hil*fl , CRJEU MO I <7H VSsTi- 

1 9 #4ej£ LX v ^ i fc ifihfr-o tz . 

[0119] usspb 6 : jft^eafwiiWiKosit 

(^^17) 

ft^Jin (2.0g) . x^i^y^-^-h (EC) 

(1.8g) , Xf/^f^-^-h (EMC) (4.2 

s) , LiPF 6 (us*-fbja8wa^-H) (o.6o 

g) . &t>'2, 4, 6-hWf;Kyy-f;i/y7x^ 
ASFtS) (O.OlOg) ZT)l'Zf>%M53 l <P X*£<m 

^s^^^^yr (H^mmas. fl2os.bu £ 

lOiHBtfLfcfci*. EC/EMC*«J»«[*iri5U 
fe*^#(fl:^Hl 17)7^ A-A#jj$3 0 v mC0g±7 4 
^Afc LX%hi\tz. Z<D7 4)VJ±<7)2 5°C, -2 OX 

ZtlZiX. 4.0X10" 3 . 0.8X10-3 S/cmtibo 

[0120] 7 : & J *=m^mW6k<?Mm. 

(•fb£*18) 

<t£»17tf>ft*>9fc:* Hs£-fJjl8 (2.0g) fcJHvvfc 
JaWilUfiW 3 6fcH«fcLT, EC/EMC 
£-£if tfeS-^* (-ft^ft 1 8 ) 7 4 )VK 3 0 u m<0 
4)VJ±kLX%tz. Zcr>y 4)\sA>0)2 5°C, -2 

o'ct-^w yv-yyxmzxMfetti 

tc\h. -Wl/Wu 4.2X10" 3 . 0.8X10-3 S/cmfJ) 



[0121] ^jsm 8 : ■&ft?mi&£Mmmv>mm 

<<fc£ftl 8+{L&fal 9) 

-ft^BJl 7^)ftb0t. -fb-^118 (l.Og) fc-fb-^ 

19 (l.og) knm^zm^izimte$mM3 6k 

mmzLX. EC/EMCM^^IL^l^* 
8+lt&®l 9)7 < )UJ±Z%)3 0 um(7)&iL 

y^iVJxt Lxntz, c\cr>? ovk<f> 2 5*C. -2 or 
T'<7)-f J[V\mm:4 >V-fyxmizxW%.Ltzbc\ 
ZtlZ'tl. 4.5X10-3^ 0.9X10-3 S/cmti) o 

fc. 

[0122] m&M3 9 : i5^@tt^»««-£IR<DSi 
it (fc^ttl 7+^Hl8) 

^-^51 7 (0.5g) , it^lS (0.5g) , 1000°C|& 

!&&K^ SO. 013/* m . ¥%-<£K^ fSftO. 1 m ( S 
EMfilS) , BETlt*ffi«l 0 OmVg) (0.33 
g) . EC (1.8g) , EMC (4.2g) , LiPF 

6 (^■iti&mmmyi—v) (o.6og) . sx/^v 

VTPO (BASFttS) (0.005g) ^TfUzfynW 

-?fz. z <r>ymsvmmi z nv * ytigj . pet 

M FL20S.BL) $rl O^mmLtztZh, EC/EMC 
t»«S*SLfc*ft^*(M 1 7 1 8)/ 

T^S-^A^-t-f HClt-^7 4)VJ±ifi%)3 OumCO 
4>V2xbl,XnhiXtz. Z\<D7 4)VK<T>1 5°C. 

- 2 or-eo-r ^-yg^jes-f y t-^^x&^-cai^ 

LfztZZ. ZtL^tl. 6.6X10-3. 1.8X10-3 S/cm 
X'fo->tz. 

[0123] rnmrnA o : &ft=FfflimMmmcom& 
ut&mi 7+^-^)18) 

ra^Ji: LT/l^y'JyTPO (0.005g) coifOlZ, ^ 

-*7?nd (Httmm) (o.oig) zmmv. rtv 
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;U7-f y^-V— ft) (i4 0ppmT-J>-5 7t. I«D 
^ftS-^ttffl^fe?: T;^rfy»fflmT. P ET7 -f /UA _L 
(cM^jf*. PP7 ^ASr^gLT. *7h71/-h± 
T'6 0'C, l^flBIJiaRiUfefci*. EC/EMCISi 

Lfc&fi^ttHfc^fc 1 7 + 1 8 ) y < )VJ± 

tf#)3 Q um<r)&±y 4 )\,J±t LX'&htitz. zcoy 4 
>U2*C025°C. -2.WCX'<F>4*V\ : kM } S&&4V^—¥ 
yxmiZZMMLtlkClZ. *tl*tl. 6.0X10-3. 1.5 
X10-3S/cmT'*o7t. 

[0124] mwH i : mttmwmmmLiaWkcom. 

m <<ffr£ftl7+fc£*18) 

l i p F 6 izitx.xm^^mmnm.^-} i L i b f 

tfan* ussffl 3 9 1 iqauz pet?^ fvj^nzm^mf 
wu Ec/EMc«w«^*ai,fc*«*flc(fl: 

OfflttWMttf) 2 5 *C . - 2 0 iCCtfH * £ -f 

yV—yyxmiZXmfeLtztZ.*). 5.0x10-3, o.9x 
10- 3 S/cmT'S>o^„ 

[0125] mmm4 2 -. m^mimmmm^^m 
it at&fai 7+-fl:-^ji8) 

EC/EMC<7>ftb9t;:. EC (1.5g) „ EMC (3.0 
g) . ^X^/Mr-#*-h (DEC) (1.5g) 

vvfejawi, mmm3 9 tmmz Lx^tm^^mmmi 

'<%tz. (1}-)Vy 4 >yi^-) {43 

5 p p m-c* o 3t . z. nytmsimfm £ t/u=*>#h 

£ 1 OflfHStUfc EC/EMC/DEC^IM 

y <uuj±tLxnt>ti*z. z<r>y j >i>A.cD2 5n. -2 
o°cx'coj*yfcm&*4 yt°-y>xmzxw%.L?z 

-eft-fix. 5.8X10-3 . 1.0X10-3 S/cmt 

[0126] HS60IJ4 3 : «^Hf^jB«£Jl^ 
it Ut£»17+fl^fcl8) 

w ko*;hm h ( kw2 2 0 0 . wtaiK&&* 

f^JfSIW.ljixm (SEMffig?) , BETJt*H« 
lOOm'/g) (0.33g) fcJfl^fcJaWi, 

TkK^-^-f 7yt-) Ii4 5ppmtj>^/;. ^ 

co^s.^mmm^:T)v^ymm%T. pet7^u 

±fcJfc*fiL * 5 ijivmty >y* 1 0 4HH» Liz t Z 



1 7 1 8)/KW2 2 0 0M7 ^ ;^'*!)3 

OumoU&y 4 >VJ±b VX%t>tilz. z<r>y 4 )\>i\<f> 

2 5°c. - 2 o°c-e?M ?r >-f5#ss-< >t'-y>xm 

IZXMfeLtzkZZ^ Ztl^tL. 6.0X10-3. 1.4X10-3 
S/cmtJ)-5it, 

[0127] mmm4 a mttmt&mmmttmcm 
m. ut&mi 7+-ft^i 8) 
l i p f 6 izi$z.xm*imwmm'r h ?zc+h,t> 

^-^A^rhyy^u^u—h (teab) (l.oo 
g) . Mi: UEC/EMCt:ft^T7nei/y*- 

(6.o S ) zm^tzwu±mmM3 9bmmz 
lt. %m&imjmzwz. z<mmaa<Ms^s. an 

-)Vy < -vis*— m) (41 lOppmt'^^ Zcrrft 

m-s&imMzmi&M 39 1 mttzms&t/mmt t . 
p c&mMmz-k&Ltzjm&ft 1 
lsi/r^s-^AWf vcm&y 4)vj±*m3 

0 jxmCD&iLy 4 )VA-k LX%tz. c\(DmtbW&n<V2 

5-c. - 2 o°c-c?h * -y&mm: -f yt-/yxffit 

TttSgLfcfcd^lO.SXlO- 8 . I.8XIO- 3 S/cmtfc 
[0128] £Sft0!4 5 : i&iHf Htt«fiSft)8S<0glii 

(•fb^ji 7 1 8 ) 

ra^JtLT^lO-TPO (0.005g) cOf^OiC 
V-f )Vrt—**W Y- (0.02s) Sr^IPL. T;U5^^ 

««^ttiBWt«l^»3t. i<7)»^%C0#7|<* (#- 

;|/7 -f 'yy^-ffi) li 1 2 0 p p mt*i^^. <I«0^M 

^ttfflfiEai* T;u^y#HmT. PET7 4 )VJ±±.{,zm 

Mk. PP7 ^^ASr^SLT. *>ybTl^-h±T*8 

or. m*BBfl»tfei:i*, pc*ittjiRa**aLfe 

ftfi^(^-^% 1 7 +'ffr&«i 18)7^ t\,J*im3 0 fx 
mcr>&±y 4)VJ±kLX%t*tltz. Z(7)y 4 /W»02 5 

r. - 2 o°c-w-r * ^ewK* ye-yyxact 
MfeLtztzz. -en-rn. 11.0x10-3. 2.0x10-3 s 

/cm-C&-5fc. 

[0129] 9mM4 6 : S^Htt«jB««-£l8iCDSS 
it {ft&mi 7+<L^18) 

LiPF 6 $r«ffl L%^wmmw.M3 9 1 mmz L 

i{*-;l/7-f7yt-S)lir0ppmti>-)ft„ d 
Ut&mi 7+4t&mi 8)/T;U5^A3j-df-9->f kc 

^7-f^ASr^3 0jum<Ogil7^yUAh LT#/S. 
<I(7)7-f;PASrl.2M LiPF 6 /EC + EMC (11 

It 3 : 7) ®*?&4>£ift l em»m~th ztlzi*), y 
4>\sJ±WzL i PF 6 fiSr«jRJnLfc. ^cOJgf^JuS 
^Sf*^jS«7 >f ;UA<7) 2 5'C. - 2 0rTC0-f Jfy 
^Wt*-f ^b-ryxft(CTS!l^t^i:<r^. 7.0X1 
0-3. 2.0X10-3 S/cmTJi^. 
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[0130] mWM4 7 : L i -4 Jj-^iKWiORJt 

itLfclllSftffi ( 1 Ommx 1 0mm) izWMm (1.2 
M LiPF 6 /EC + EMC(3:7))J^|§t 
/Ci^fc. H^J4 6T'PML^lS*^JPfta^ (ft 
7 +-0^18) /T^$-^A*=5MM h'CS 
( 1 2mmx 1 2 mm) £14 9 §6 
KH»0!2 l-CWfiUfca^MJUf-^AjES ( 1 0 
mmx 1 0mm) IzWMW. (1.2M LiPF 6 /EC + 
EMC (3:7) ) ^?S§^i>^Srl49^"fr. « 
flfe^fcxtf^HMTCftWU Hlfc:^ii*«Jt<o 

6 Or. 2 5 <> CT'^tt«£E2.75~4.1V s m 
SttO. 5m AT"3£6Scm£fir& o t Z h . ft^Jfctt^iii 
#*7.2mAh. 7.2mA hT'feoTt. 2 5"C. f£ 

iSmE2.75~4.1V, 5Em0.5mA. 5m A"C'5USC 

^fctftjiUtki** ft*»*8ft«7.0mAh'C\ 8 

m#5 o^KKbH-si-c^-f ?>vmtimi5 3 o hit 

[0131] HS601J4 8:Li>f *y--®Mm<nWm 
JS*^JPftS^ M fc^ft 1 7 1 8 ) /r;u 5 - 

^.M-^MM HC*^7^;PA<0ft9tC. £tfe0*4 3T 
Sit L^i^HHBfWim ( fls^fti 1 7 +ft^Bi 1 8 ) 
/KW2 2 0 0««7 4 )Vj±*m^wjjtu&mm4 7 
trauMcfc, a i tz^ztihifem(7)L i *>-&m 

2.75-4. IV, «8K).5mA"Caa«£lT$rr>;fcfc£;!K 
ft*3»18i*tt**7.2mAh. 7.2mAhTftofc. * 
fcs 2 5"C, -f^»I«JE2.75~4.1V. 3t«0.5mA. JfcB 
3.5mAX'lttm£im LtztZZ, ft*tttt&ftii6.8 
mAht, 5 0 £ TW-f 7)Vm$i 

lt5 6 0®X**>itz. 

[0132] 9 : l i -i * y-amm^mm 

mttzM^iMM ( 1 OmmX 1 0mm) {ZMffiiS. ( 1 M 
L iPF 6 /EC+EMC (3:7)) **a§*fc± 
fc« 5UIW4 lTWKLfc (<ffc&ttl 7+^til 8) 

Qtxmbtchz.oizmfiiL. Tiv^ymm%T. 
)vmt7vr*i o-ammLtibzh. mmm^mL 
tzm^mimmnat^mi 7+it-smi 8>/r^s 
vcm^y ^ ju^misnm±i>zmmm 

AjE® ( 1 OmmX 1 Omm) (C®)fiS (1M L i P 
F 6 /EC+EMC (3:7) )£#?!§■£*: iO£i!4 

Cic7)m?te?r, 6 0'C, 2 5 < CTfMWflE2.75— 
4.1V. *S0.5mA-CftJ«S:fr$r->fci:.r--5. ft** 
m^M{±#^7.2mAh. 7.2mAh-CS>o^:. 2*;. 2 



5'C. f£i&mE2.75~4.1V, 3t«0.5mA. Scfl3.5m 

Ax-mm^im Ltztzz. m*mm&i&6. 8mA 

7 5\B\X'$>it:. 

[0133] m&M5 o : l i :*y-»:m*ft<ois!jt 
T)V3ymw%yu-7x-/ 7 xnx\ mm\22x-m. 

JSLfclMBilS ( 1 Ommx 1 Omm) £0IS6#J4 OT' 
WKLfc ( -fb-^D 1 7 +-fb-^3 1 8 ) ^^Jt-^-ttffl^^ 
Z-kmZlktil>cMZ. S0^4 3TWRLfciK4HFHHc 
«J»R(<ffc£»l 7+-fl:^jl8)/KW2 2 0 0li^ 
( 1 2 mmx 1 2mm) $rB49^-it N £McH 
SfeM2 lT'iSjtt^nyN'^h^U^-^AjEfii ( 1 Omm 
X 1 Omm ) £231094 0 TWK L/cifcM^ttifflJ&i^ 
^?S$it£*><9£J!4 9 «MffigC$rx^^Jji 
T'fif ER Lfc . £ ftS: 6 0 1 B^raiD^ L , fm&tiEM 

jmzmitzit. mi izTKZti&mmcomQ/mit?^ 

;^^^Li-f^■y-<?:«^ife$^^#^:. .r<om&£. 6 0 

•C, 2 5'C-C'f^KjmBE2.75—4.1V, «8E0.5mAT'?EfiSC 
WHrfcofcfci^ S*2fcm^;»i£.*7.2mAh. 
7.2mAhT'S)-3fc:. &tz. 25°C. #Wffi;BE2.75~4.1 

v. 5E«o.5mA. mm.smAX'immzmmLfztz 

h . fi^JSCfl:8*(±5 . 8m A h X\ 5 0 

•tZtX-W-J ?>vn$ite3 6O0Tftofc. 
[0134] 1 : mm^MJlrjyT-'V-f^Sjt 

Tiv3ymw%7'u-~7#-v ?xftx\ mmm2 7x°m 

itL3tvS14*m«§ (14m g) lOmraXlOmm^t 
( 1 M TEAB/PC + EC(3:1))^?S 
S L/C . mz , IQfifiaj 4 4 "CWft L 

^ftfi-^j* (-fb-^J 1 7 +-f^fe 1 8 ) 
*^-f KCi^7^/^ ( 1 2mmX 1 2mm) £— 

yjcr>nmizte<r>&£>it^ zt>i / zho-%c<7)mmzi3.*)'& 
<t9. m2iz7jizti&ffime>wMrmm3>7 : >y-$:m 

MLtz. Zcoayy-'y*)-*. 60°C. 2 5°CX°imW± 
0-2. 5 V. TOKO.SmATSCSWtff^ofeki*. ft 
^ft(i4 7 0mF. 4 7 0mFtJ>-3fc. 2 5 

•C. 2.5mAT'^ft^:8»(44 4 5mFT% ffim* 5 

[0135] HSfeF!|5 2 : 3^7^0)18! 

.itL^:vStt^««i (14ms) lOmmXlOmmC, i 
M0IJ4 5T'ISi?L/c (Hl^lii 1 7 +<fLl^9 1 8 ) Zkfm 

*«4 4-CflBtL,3t«S^flc (-fb^ 1 7 +-ft-^Bj 1 
8) /r;U5x^A^=if^ YCW&7 4A'J* ( 1 2m 
mx 1 2mm) Sr— ^mfii^ 9^t>*. 

mx-m± t . i^jt-^-ttffl^s- 8 o °cx- 1 ^fajpasa-^ 
s-e-*«ifcfc:j:9. m2iz7jkztiz>ffimnn%zmm3 

yfyVZWkLtz. Z\cr>ay 6 0°C. 2 5 
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tzkZ*>. ®*£;»(±460mF. 4 5 0mFt*-5 
fc. ifc. 2 5'C, 2.5mAt«i^lli3 0 0mF 

[0 136] 

man yf^tiw aryfiawHwtMa*T*ftfcat>« 
§ i fc «t o . »BMb&*«s-c* o . immx-tmx 

% . **frC. **8H*tt. iSiBWAtt, ISStt. 3c5£ 
Xh K) s sK-^ y;Hl»ffl±««. >y 9 T >y 

<u yymjMMMb irxmrnrnxbh. nmttm 
%iz'ttz_z,fdfr. gftuwrnm*- mn^-s-t-w. 



mtLXi>9fflX'%&. 

[0138]$ *«W^jaf*FH#MMW*fflv% 

< , jwnitt. iS^awAtt. jpxtt, fsatt. sagtttc 

«*src#»reSK foh\m~*r4 9>v 
•y9T~yy°nmtmx'%<. >mnmtnmmx\ 

[01] *^BJtc A Stl»-«Tfti!Ht»«« 
[02] *fKBfcJ:&«SRZM3^>ifolQfc« 

[}W)f&Hjn 

1 IE® 

2 it#^Httmft?» 

3 

4 mm# 

6 ^ffiftHfii 

8 m^mpmmn 

9 mmmmm±m 

10 



[01] [02] 



5 




(51) Int. CI. 6 

C 0 8 K 5/19 
5/50 

C 0 8 L 55/00 
H 0 1 G 9/025 
H 0 1 M 6/18 
10/40 



F I 

C 0 8 K 5/19 
5/50 

C 0 8 L 55/00 
H 0 1 M 6/18 
10/40 

H 0 1 G 9/00 



E 
B 

30 1G 
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02)?&m mm wr- mmw% mm tew 

=tmwk^mm&mm€i 1 - 1 - 1 ma ^mm^rnnmm^m^ 1 - 1 - 1 mm 
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